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[0001] This application claims the benefit of the Korean Application No. P.2000- 
085560 filed on December 29, 2000, which is hereby incorporated by reference for all 
purposes as if fully set forth herein. 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to an active matrix organic electroluminescence 
display device, and more particularly, to an active matrix electroluminescence display device 
?]?0 and a method for manufacturing the same by a sequential lateral solidification (SLS) method 
that can obtain greater uniformity of luminance and a packing density of an integrated circuit 
(IC) than a related art low temperature poly process. 

Discussion of the Related Art 

-l5 [0003] Recently, various display devices such as liquid crystal display (LCD) device, 

a plasma display panel (PDF) device, a field emission display (FED) device and an 
electroluminescence (EL) device have been studied with development of flat display devices. 
These flat display devices are classified into two types according to a driving method: a 
passive matrix method and an active matrix method. The passive matrix method requires 

2 0 current greater than the active matrix method. 

[0004] Accordingly, in current driving methods of the FED and EL devices, it is 
regarded that the active matrix method is more efficient than the passive matrix method 
because the passive matrix method requires a greater current level than the active matrix 
method even though a line transmission time is equal. 



2 



PATENT 
8733.571.00 

[0005] FIG. 1 is an equivalent circuit diagram of a unit pixel in a related art two 
transistor (2T) active matrix organic electroluminescence display (OED) device. 

[0006] As shown in FIG. 1 , the related art active matrix organic electroluminescence 
display device includes a scan line 1, a data line 2, a power line 3, an electroluminescence 
5 device 7, a switching transistor 4, a driving transistor 5 and a capacitor 6. 

[0007] At this time, the scan line 1 is formed in one direction, and then the data line 2 
is formed perpendicular to the scan line 1. The power line 3 is formed in parallel to the data 
line 2 at a distance from the data line 2. The electroluminescence device 7 emits lights 
U> according to a voltage applied in a pixel region formed by the scan line 1, the data line 2 and 

b 

1|3 the power line 3. The switching transistor 4 switches a signal of the data line 2 according to a 

fU 

^2 . signal of the scan line 1. Subsequently, the driving transistor 5 applies a power supply of the 
power line to the electroluminescence device according to a signal applied through the 
switching transistor 4. The capacitor 6 is formed between the power line 3 and a gate 

I \ \ electrode of the driving transistor 5 . 

si ' 

3|§ [0008] A structure of the unit pixel in the related art active matrix organic 

electroluminescence display device and a method of manufacturing the same will be described 

with reference to the accompanying drawings. 

[0009] FIG. 2 is a layout of the related art active matrix organic electroluminescence 
display device of FIG. 1. 

20 [0010] FIG. 3 is a sectional view of the related art active matrix organic 

electroluminescence display device taken along line I-I' of FIG. 2. 

[0011] First and second semiconductor layers 4a and 5 a having an island-shape are 
formed on portions of a substrate 10 where the switching and driving transistors 4 and 5 will 
be formed, respectively. At this time, an amorphous silicon a-Si:H is deposited on entire 

25 surface of the substrate. Then, the amorphous silicon is crystallized to a polysilicon in a 
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scanning method using an excimer laser and is selectively removed to form the first and 
second semiconductor layers 4a and 5 a. 

[00121 A gate insulating layer 30 is formed on the entire surface of the substrate 10 
including the first and second semiconductor layers 4a and 5 a. Then, the scan line 1 is formed 
5 to cross the first semiconductor layer 4a on the gate insulating layer 30, and the gate electrode 
of the driving transistor 5b is formed to cross the second semiconductor layer 5a. At this time, 
the scan line 1 and the gate electrode 5b of the driving transistor are isolated from each other, 
and the gate electrode 5b is widened at a certain portion to form a capacitor overlapped with 
I A the power line 3, which will be formed in a later step. 

ii 10013] Impurity ions are injected to the first and second semiconductor layers at both 

lU 

in sides of the scan line 1 and the gate electrode 5b of the driving transistor, thereby forming 

.'2 source/drain regions, respectively. 

[0014] Accordingly, the switching transistor 4 is formed by the scan line 1 and the 

jy first semiconductor layer 4a, and the driving transistor 5 is formed by the gate electrode 5b 

if and the second semiconductor layer 5 a. 

[0015] An insulating interlayer 50 is formed on the entire surface of the substrate 
including the scan line 1 and the gate electrode 5b, and then contact holes are respectively 
formed at source and drain regions and the gate electrode 5b of the first semiconductor layer 
4a, and the source region of the second semiconductor layer 5a. 

2 0 [0016] The data hne 2 coimected with the source region of the first semiconductor 

layer 4a is formed perpendicular to the scan line 1 on the insulating interlayer 50. The power 
line 3 connected with the source region of the second semiconductor layer 5a is formed 
perpendicular to the scan line 1 to be overlapped with the gate electrode 5b. Then, an 
electrode pattern 20 is formed to connect the drain region of the first semiconductor layer 4a 
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to the gate electrode 5b. At this time, the capacitor 6 is formed in a portion where the gate 
electrode 5b and the power line 3 overlap each other. 

[0017] Then, an insulating layer 70 for planarization is formed on the entire surface of 
the substrate 10. The contact hole is formed at the drain region of the second semiconductor 
layer 5a on the insulating layer 70, thereby forming the electroluminescence device 7 
connected to the drain region. 

[0018] A method of manufacturing the related art active matrix organic 
electroluminescence display device having the above structure will be described as follows. 

[0019] The amorphous silicon a-Si:H is deposited on the substrate 10, and then is 
crystallized to the polysilicon by an exicmer laser. Then, the crystallized polysilicon is 
selectively removed to form the first and second semiconductor layers 4a and 5a having an 
island shape corresponding to portions where the switching and driving transistors 4 and 5 
will be formed, respectively. 

[0020] A method for crystallizing the amorphous silicon to the polysilicon by the 
scanning method of the excimer laser will be described in detail. 

[0021] FIG. 4 is a plan view for illustrating the method of crystallizing according to a 
related art laser annealing method (scanning method). 

[0022] A laser beam having a width of 0.5 mm or less and a length shorter than an 
LCD panel is emitted to the amorphous silicon for crystallizing the amorphous silicon as 
polysilicon in the scanning method. At this time, the laser beam is transferred at 25ju.m per 
pulse from one side of the LCD panel to other side vertically. 

[0023] The gate insulating layer 30 is formed on the entire surface of the substrate 10 
including the first and second semiconductor layers 4a and 5a, and then a metal layer is 
deposited on the entire surface of the substrate. Then, the metal layer is selectively removed to 
form the scan line 1 crossing the first semiconductor layer 4a on the gate insulating layer 30, 
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simultaneously, to form the gate electrode 5b of the driving transistor crossing the second 
semiconductor layer 5a. At this time, the scan line 1 and the gate electrode 5b of the driving 
transistor are isolated from each other. Then the gate electrode 5b is widened at a certain 
portion to form a capacitor overlapped v/ith the power hne 3, which will be formed in a later 
5 step. 

[0024] Impiuity ions are injected to the first and second semiconductor layers 4a and 
5a using the scan Hne 1 and the gate electrode 5b of the driving transistor as masks, thereby 
forming the source and drain regions of the switching and driving transistors. 

[0025] Accordingly, the switching device 4 is formed by the scan line 1 and the first 

Q 

CQO semiconductor layer 4a, and the driving transistor 5 is formed by the gate electrode 5b and the 

fU 

^[j second semiconductor layer 5 a. 

^ [0026] The insulating interlayer 50 is formed on the entire surface of the substrate 10 

1^.^ including the scan line 1 and gate electrode 5b. Then, the insulating interlayer 50 and the gate 

iu 

ly insulating layer 30 are selectively removed to expose the source and drain regions and the gate 

f.^ electrode 5b of the first semiconductor layer 4a, and the source region of the second 
semiconductor layer 5a, thereby forming each contact hole. 

[0027] The metal layer is deposited on the entire surface of the substrate and then is 
selectively removed. Therefore, the data line 2 connected with the source region of the first 
semiconductor layer 4a is formed perpendicular to the scan line 1 on the insulating interlayer 

20 50. Simultaneously, the power line 3 connected with the source region of the second 
semiconductor layer 5a is formed perpendicular to the scan line 1 to be overlapped with the 
gate electrode 5b. Then, the electrode pattern 20 is formed to connect the drain region of the 
first semiconductor layer 4a to the gate electrode 5b. 

[0028] Then, the insulating layer 70 is formed on the entire surface of the substrate. 

2 5 The contact hole is formed at the drain region of the second semiconductor layer 5a on the 
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insulating layer 70, thereby fonning the electroluminescence device 7 connected to the drain 
region. 

[0029] However, the related art active matrix organic electroluminescence display 
device and the method for manufacturing it have the following problems. 
5 [0030] FIG. 5 illustrates a grain boundary and a carrier movement direction of the 

polysilicon in the crystallizing method of the related art scanning method. 

[0031] The amorphous silicon is crystallized to polysilicon by the excimer laser to 
form the first and second semiconductor layers, but the grain boundary is irregularly formed 
U perpendicular to a channel direction. Accordingly, an operating voltage of each transistor is 

b 

ftjO not uniform, thereby generating a line on a display panel. 

in [0032] That is, the amorphous silicon is deposited on the substrate, and then the 

amorphous silicon is crystallized to polysilicon in the scanning method by the excimer laser. 
L. ^^^^ amorphous silicon includes Hydrogen at a certain ratio. Therefore, Hydrogen 

J 2 has to be removed and the amorphous silicon has to be crystallized at a low temperature to 
^ prevent deformation from occurring in the substrate. That is, the manufacturing process steps 
are complicated. 

[0033] Also, a certain pulse is applied to each scanning line in the scanning method 
by the excimer laser, and the laser is not successively emitted. Accordingly, laser energy 
emitted to each scaiming line is not uniform, thereby generating the Hne on the display panel. 
2 0 That is, a characteristic of a TFT according to each scanning line is irregular due to the lines 
on the display panel, so that the lines are reflected to the active matrix organic 
electroluminescence display device, thereby degrading uniformity of luminance. 

[0034] That is, the semiconductor layer serves as a charmel, and a current path is 
formed of silicon. At this time, a crystallized state of the silicon grain is irregular, so that the 
25 characteristic of the TFT driving each pixel is different. Therefore, even though an equal gray 
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level is applied, the amount of the current in each TFT is different, thereby generating a 
luminance difference between pixels. 

[0035] Also, since a size of the silicon grain is not regular, a non-uniform 
characteristic is generated in a boundary of the grain during fabricating the TFT, thereby 
5 generating non-uniform luminance. 

[0036] To solve a problem such as the non-tmiform luminance, technology forming 
four TFTs in the pixel region is used. However, the technology may generate defects in 
manufacturing process steps. Also, an aperture ratio may be decreased by an increased 

1 number of TFTs. 

n 

I 

SUMMARY OF THE INVENTION 
iri [0037] Accordingly, the present invention is directed to an active matrix organic 

|& electroluminescence display device that substantially obviates one or more problems due to 

fU limitations and disadvantages of the related art. 

Si 

[0038] An advantage of the present invention is to provide an active matrix organic 

1=== 

electroluminescence display device in which a thin film transistor (TFT) of a driving part for 
driving an electroluminescence (EL) device and/or a TFT of a driving integrated circuit (IC) 
connected to the driving part are/is manufactured by a sequential lateral solidification (SLS) 
method, so that uniformity of the TFT characteristic is improved, thereby improving 

2 0 uniformity of luminance. 

[0039] Another advantage of the present invention is to provide an active matrix 
organic electroluminescence display device in which a TFT of a driver IC (extemal driving 
circuit) is formed by an SLS method, so that it is possible to form a pixel and a driving circuit 
in the same substrate, thereby miniaturizing the active matrix organic electroluminescence 
2 5 display device by improving packing density. 

8 
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[0040] Additional advantages and features of the invention will be set forth in part in 
the description which follows and in part will become apparent to those having ordinary skill 
in the art upon examination of the following or may be learned jfrom practice of the invention. 
The objectives and other advantages of the invention may be realized and attained by the 
5 structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0041] To achieve these and other advantages and in accordance with the purpose of 

the invention, as embodied and broadly described herein, an active matrix organic 

|,=, electroluminescence display device includes a scan line in one direction, a data hne 

H 

O substantially perpendicular to the scan line, a power Ime substantially parallel to the data line, 

iU 

in keeping a distance with the data line, an electroluminescence device emitting light, formed in 

/2 a pixel region among the scan line, the data line and the power line, a switching transistor 

J ._ switching a signal of the data line according to a signal of the scan line, and a driving 

Jj] transistor applying a power supply of the power line to the electroluminescence device 

'4 

I.J according to a signal applied through the switching transistor, the switching transistor or the 
driving transistor formed by a sequential lateral solidification (SLS) method. 

[0042] Li another aspect of the present invention, a method for manufacturing an 
active matrix organic electroluminescence display device includes the steps of depositing an 
amorphous silicon on a substrate, crystallizing the amorphous silicon to a polysilicon by an 

2 0 SLS method, forming first and second semiconductor layers in portions where switching and 
driving transistors will be formed by selectively removing the crystallized polysilicon, 
forming a gate insulating film on an entire surface of the substrate including the 
semiconductor layers, forming a scan line to cross the first semiconductor layer on the gate 
insulating layer, simultaneously, a gate electrode of the driving transistor to cross the second 

25 semiconductor layer, forming source and drain regions of switching and driving transistors on 

9 



PATENT 
8733.571.00 

the first and second semiconductor layers at both sides of the scan line and the gate electrode 
of the driving transistor, depositing an insulating interlayer on the entire surface of the 
substrate, forming contact holes to expose the source and drain regions of the first 
semiconductor layer, the gate electrode of the driving transistor and the source region of the 
5 second semiconductor layer, respectively, forming a data line connected to the soxurce region 
of the first semiconductor layer substantially perpendicular to the scan line on the insulating 
interlayer, simuUaneously, a power line connected to the source region of the second 
semiconductor layer substantially perpendicular to the scan line, being overlapped with the 
gate electrode of the driving transistor, at the same time, an electrode pattern to coimect the 

b 

ffio drain region of the first semiconductor layer to the gate electrode of the driving transistor, 
forming an insulating layer for planarization to have a contact hole in the drain region of the 

^ second semiconductor layer, and forming an electroluminescence device connected to the 
drain region on the insulating layer. 

|l j [0043] In the present invention, at least one of a TFT of a driving part for driving an 

si 

ffiS EL device and a TFT of a drive IC for driving the TFT of the driving part is formed by an SLS 
method, so that a polysilicon having crystallized grain and uniform grain size is formed, 
thereby improving uniformity of TFT characteristic. Therefore, uniform luminance of each 
pixel can be obtained in an active matrix organic electroluminesce display device driven by 
the TFT. 

20 [0044] It is to be understood that both the foregoing general description and the 

following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 
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[0045J The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain the 
principle of the invention. 

[0046] In the drawings: 

[0047] FIG. 1 illustrates an equivalent circuit diagram of a unit pixel of a related art 
two transistor (2T) active matrix organic electroluminescence display device; 

[0048] FIG. 2 illustrates a layout of the active matrix organic electroluminescence 
display device of FIG. 1; 

[0049] FIG. 3 illustrates a sectional view of the active matrix organic 
electroluminescence display device taken along line I-F of FIG. 2; 

[0050] FIG. 4 illustrates a plan view for explaining a method of crystallizing by a 
related art scan method; 

[0051] FIG. 5 illustrates a plan view of a polysilicon crystallized by the related art 
scan method; 

[0052] FIG. 6 illustrates a method forming a TFT of a pixel region by a sequential 
lateral solidification (SLS) method in the active matrix organic electroluminescence display 
device according to a first embodiment of the present invention; 

[0053] FIG. 7 illustrates a method forming a pixel region and a TFT of a driving IC 
for driving the pixel region by an SLS method in the active matrix organic 
electroluminescence display device according to a second embodiment of the present 
invention; 

[0054] FIG. 8 illustrates a method for crystallizing by an SLS method according to 
the present invention; and 
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[0055] FIG. 9 illustrates a plan view of a polysilicon crystallized by an SLS method 
according to the present invention. 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 
5 [0056] Reference will now be made in detail to the illustrated embodiments of the 

present invention, examples of which are illustrated in the accompanying drawings. Wherever 
possible, similar reference numbers will be used throughout the drawings to refer to the same 
or like parts. 

3. [0057] FIG. 1 to FIG. 3 illustrate a layout and an equivalent circuit diagram of a unit 

3.J) pixel of an active matrix organic electroluminescence display device according to the present 

-. 

invention. 

J [0058] As shown in FIG. 1, a circuit structure of a pixel in the active matrix 

: electroluminescence display device includes a scan line 1, a data hne 2, a power line 3, an 
electroluminescence device 7, a switching transistor 4, a driving transistor 5 and a capacitor 6. 

1^ [0059] At this time, the scan line 1 is formed in one direction, and then the data line 2 

is formed substantially perpendicular to the scan line 1. The power line 3 is formed 
substantially parallel to the data line 2 at a distance from the data line 2. The 
electroluminescence device 7 emits light according to a voltage applied in a pixel region 
formed by the scan line 1, the data line 2 and the power line 3. The switching transistor 4 

20 switches a signal of the data line 2 according to a signal of the scan line 1. Subsequently, the 
driving transistor 5 applies a power supply of the power line to the electroluminescence 
device according to a signal applied from the switching transistor 4. The capacitor 6 is formed 
between the power line 3 and a gate electrode of the driving transistor 5. 

[0060] If a pixel part having a plurality of pixel regions of FIG. 1 to FIG. 3, and gate 

25 and data driver integrated circuits (ICs) for driving the pixel part are formed in the same 

12 
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substrate, a thin film transistor (TFT) of the pixel part and TFTs of each driver IC are fornied 
by a sequential lateral solidification (SLS) method, thereby obtaining uniformity of the TFTs. 

[0061] FIG. 6 illustrates a TFT of a pixel part by a sequential lateral solidification 
(SLS) method in the active matrix organic electroluminescence display device according to 
5 the first embodiment of the present invention. 

[0062] As shown in FIG. 6, the pixel part PS is formed on a substrate, and gate and 
data driver ICs GIC and DIG having a driving circuit for driving the pixel part PS are formed 
in the external of the substrate. Then, an active layer of the TFT of the pixel part PS is 

^^ crystallized by the SLS method, and the active layer of the TFTs of the gate and data driver 

b 

H> ICs is formed by low temperature polysilicon (LTPS) low temperature process and a excimer 

lU 

ifi laser method. 

':f [0063] FIG. 7 illustrates a method forming a pixel part and a TFT of a driver IC for 

; driving the pixel part by an SLS method in the active matrix organic electroluminescence 

1= 

J ?! display device according to the second embodiment of the present irrvention. 

'J 

[0064] As shown in FIG. 7, if a pixel part and gate and data driver ICs are formed on 
the same substrate, the pixel part and semiconductor layers of the TFTs in each driver IC are 
crystallized by an SLS method. 

[0065] At this time, the semiconductor layer of the TFT in the pixel part is formed by 
LTPS low temperature process and an excimer laser method (scanning method), and the 
2 0 semiconductor layer of the TFT in each driver IC is formed by the SLS method. 

[0066] In each embodiment of the present invention, the SLS method is formed any 
one of an SLS high-throughput poly-Si, an SLS directional poly-Si and an SLS x-Si (crystal- 
Si). 

[0067] A method for manufacturing the TFT of the active matrix organic 
2 5 electroluminescence display device will be described in detail. 
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[0068] As shown in FIG. 2 and FIG. 3, island-shaped first and second semiconductor 
layers 4a and 5a are formed in portions of a substrate 10 where each TFT 4 and 5 will be 
formed. 

[0069] At this time, an amorphous silicon a-Si:H is deposited on an entire surface of 
the substrate. Then, the amorphous silicon is crystaUized to a polysilicon in a scanning 
method using an excimer laser, and then is selectively removed to form the first and second 
semiconductor layers 4a and 5a. 

[0070] A gate insulating layer 30 is formed on an entire surface of the substrate 
including the first and second semiconductor layers 4a and 5a, and then a scan line 1 is 
formed to cross the first semiconductor layer 4a on the gate insulating layer 30. Then, a gate 
electrode of a driving transistor 5b is formed to cross the second semiconductor layer 5a. At 
this time, the scan line 1 and the gate electrode 5b of the driving transistor are isolated j&om 
each other, and the gate electrode 5b is widened at a certain portion to form the capacitor 
overlapped with a power line 3, which will be formed in a later step. 

[0071] Impurity ions are injected to the first and second semiconductor layers at both 
sides of the scan line 1 and the gate electrode 5b of the driving transistor, thereby forming 
source and drain regions, respectively. 

[0072] Accordingly, the switching transistor (TFT) 4 is formed by the scan line 1 and 
the first semiconductor layer 4a, and the driving transistor (TFT) 5 is formed by the gate 
electrode 5b and the second semiconductor layer 5 a. 

[0073] An insulating interlayer 50 is formed on the entire surface of the substrate 
including the scan line 1 and the gate electrode 5b, and then contact holes are respectively 
formed at the source and drain regions and the gate electrode 5b of the first semiconductor 
layer 4a, and the source region of the second semiconductor layer 5 a. 
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[0074] A data line 2 connected to the source region of the first semiconductor layer 4a 
is formed substantially perpendicular to the scan line 1 on the insulating interlayer 50. Then, a 
power line 3 connected with the source region of the second semiconductor layer 5a is formed 
substantially perpendicular to the scan line 1 to be overlapped with the gate electrode 5b. An 
electrode pattern 20 is formed to connect the drain region of the first semiconductor layer 4a 
to the gate electrode 5b. At this time, a capacitor 6 is formed in a portion where the gate 
electrode 5b and the power hne 3 are overlapped to each other. 

[0075] Then, an insulating layer for planarization 70 is formed on the entire surface of 
the substrate. The contact hole is formed at the drain region of the second semiconductor layer 
5 a on the insulating layer 70, thereby forming an electroluminescence device 7 connected to 
the drain region. 

[0076] A method of manufacturing the active matrix organic electroluminescence 
display device having the above structure according to the present invention will be described 
as follows. 

[0077] An amorphous siHcon a-Si:H is deposited on a substrate 10, and then is 
crystallized to a polysilicon by an SLS method. Then, the crystallized polysilicon is 
selectively removed to form the island shaped first and second semiconductor layers 4a and 5a 
corresponding to portions where switching and driving transistors 4 and 5 will be formed, 
respectively. 

[0078] A method for crystallizing the amorphous silicon to the polysilicon by the SLS 
method will be described in detail. 

[0079] FIG. 8 is a plan view for illustrating the method for crystallizing the 
amorphous silicon by the SLS method according to the present invention. FIG. 9 illustrates a 
plan view of a polysilicon crystallized by the SLS method according to the present invention. 
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[0080] A beam of 2 jum xlO mm is emitted to the amorphous silicon to form an 
exposing area of IQxlO mm^ per pulse or less by the SLS method, thereby crystallizing the 
amorphous silicon to the polysilicon. 

[0081] As shown in FIG. 8, the beam is primarily emitted to the amorphous silicon at 
a constant interval, and then the beam is secondarily emitted to portions of the amorphous 
silicon, so that the amorphous silicon is crystallized. 

[0082] As a result, as shown in FIG. 9, a grain boundary of the polysilicon 
crystallized is formed in parallel to a channel direction, thereby enhancing the movement of 
electrons. 

[0083] A gate insulating layer 30 is formed on an entire surface of the substrate 
including the first and second semiconductor layers 4a and 5a, and then a metal layer is 
deposited on the entire surface of the substrate. Then, the metal layer is selectively removed to 
form the scan line 1 crossing the first semiconductor layer 4a on the gate insulating layer 30, 
simultaneously, to form the gate electrode 5b of the driving transistor crossing the second 
semiconductor layer 5 a. 

[0084] At this time, the scan line 1 and the gate electrode 5b of the driving transistor 
are isolated from each other, and then the gate electrode 5b is v^idened at a certain portion to 
form the capacitor overlapped with the power line 3 that will be formed. 

[0085] Impurity ions are injected to the first and second semiconductor layers 4a and 
5a using the scan line 1 and the gate electrode 5b of the driving transistor as masks, thereby 
forming the source and drain regions of the switching and driving transistors. 

[0086] Accordingly, the switching transistor 4 is formed by the scan line 1 and the 
first semiconductor layer 4a, and the driving transistor 5 is formed by the gate electrode 5b 
and the second semiconductor layer 5a. 
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{0087] An insulating interlayer 50 is formed on the entire surface of the substrate 
including the scan line 1 and gate electrode 5b. Then, the insulating interlayer 50 and the gate 
insulating layer 30 are selectively removed to expose the source and drain regions and the gate 
electrode 5b of the first semiconductor layer 4a, and the source region of the second 
5 semiconductor layer 5a, thereby forming contact holes. 

[0088] The metal layer is deposited on the entire surface of the substrate, and then is 
selectively removed, so that the data line 2 connected with the source region of the first 
semiconductor layer 4a is formed substantially perpendicular to the scan line 1 on the 
insulating interlayer 50. Simultaneously, the power line 3 connected with the source region of 
:i 0 the second semiconductor layer 5a is formed substantially perpendicular to the scan line 1 to 
r be overlapped with the gate electrode 5b. Then, the electrode pattern 20 is formed to connect 
the drain region of the first semiconductor layer 4a to the gate electrode 5b. 

[0089] Then, the insulating layer for planarization 70 is formed on the entire surface 
= of the substrate. The contact hole is formed at the drain region of the second semiconductor 
15 layer 5a on the insulating layer 70, thereby forming the electroluminescence device 7 
connected to the drain region. 

[0090] As mentioned above, the active matrix organic electroluminescence display 
device of the present invention has the following advantages. 

[0091] First, a TFT of a driving part for driving an EL device and/or a TFT of a driver 
20 IC connected to the driving part are formed by an SLS method, thereby enhancing uniform 
luminance by improving the TFT characteristic. Therefore, it is possible to improve an 
aperture ratio of the device with a small number of transistors. 

[0092] Furthermore, the TFT of the driver IC (external driving circuit) is formed by 
the SLS method, so that a pixel and a driving circuit can be formed in the same substrate, 
2 5 thereby obtaining miniaturization of the device. 
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[0093] It will be apparent to those skilled in the art than various modifications and 
variations can be made in the present invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention provided they come within the scope 
of the appended claims and their equivalents. 
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